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[57] ABSTRACT 

A computer unit with identical compartments for re- 
ceiving associated identical memory modules, these 
modules housing memory means adapted to be remov- 
ably inserted into a receiving compartment which in- 
cludes an electrical connector and engagement pin, 
each module also including an electrical connector for 
mating with the compartment connector; each module 
further including its own lever to engage this pin and so 
draw the module into the compartment, while mating 
the connectors, or to be reverse-activated to disengage 
the connectors and help eject the module from the com- 
partment. 

13 Claims, 21 Drawing Sheets 
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Figure 9 
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Figure 12 
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Figure 13 
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while FIG. 6 is a like view but from the front, with two 

REMOVABLE MEMORY MODULES memory units in-place and two card-packages in-place. 

FIG. 7 is a schematic Block Diagram showing how 

This application is a continuation of patent applica- such an embodiment can be interconnected, in itself, 

tion Ser. No. 07/930,921, filed Aug. 13, 1992 now aban- 5 and with related devices; 

doned. FIG. 8 is a variant of FIG. 1, showing a computer 

This invention relates to computer equipment; and, unit CB\ with FIGS. 9, 10, 11 showing it partly disas- 

more particularly to storage units therefor. sembled; 

BACKGROUND FEATURES FIGS. 12, 12A show the disk bay of the unit in FIGS. 

. 10 8-11, exploded-away, with a lock therefor shown in 

Workers m the art of making and using computer FIG. 13, an upper-bay portion thereof in FIG. 14, and a 

equipment realize that one must emphasize simple de- disk module therefor in FIG. 15; 

sign and ease of manufacture, particularly for popular, FIG. 16A is a skeletal view of the module in FIG. 15, 

general-use equipment. An object of this invention is to with FIGS. 16B, 16C, exploded views thereof, with 

provide such, using a simplified layout, with memory 15 FIGS. 17, 18 showing portions thereof, with FIGS, 

component units that are unitary modular and readily 19A, 19B showing a section thereof as installed, and 

integrated. with FIG. 20 giving a plan view of a handle portion of 

One should take care to design parts that are self- the module, 

protected from abusive or dangerous handling; e.g., The invention wiU be better appreciated by workers 

when a user removes and stores a memory unit, he 20 upon consideration of the following detailed description 

might mechanically damage it (e.g. drop it). A notewor- of pre ferred embodiments, 
thy object hereof is to avoid this by packaging such 

units in modular, essentially identical protective envel- DESCRIPTION OF PREFERRED 

opes. EMBODIMENTS 

Packaging memory units in modular "boxes" can 25 General Description, Background 
render an array of plug-m/unplug units for a computer; 

such modules are easy to handle, easy to secure, and ^ means discussed herein will generally be under- 
easy to remove and store (e.g. in a high-security site, stood ^ selected, formulated, and operating as pres- 
like a locked desk or safe— or even to carry on one's entl y known in the art, except where otherwise speci- 
person, as with a removable car radio. 30 ^ et *' ^ materials, methods, and devices and apparatus 
Workers may also recognize that the organization of herein will be understood as implemented by known 
computer assemblies is all too apt to be complicated, expedients according to present good practice, 
making assembly and part-replacement, rather complex ^ s se en ia FIGS. 1 and 2 for instance, one preferred 
and time-consuming. Thus, another object hereof is to embodiment is part of a desktop computer array includ- 
segregate functional units like a memory stage, like 35 m S a control unit CB (and associated monitor with 
packaged circuit cards, like a power/fan unit and like a detachable Keyboard— these not shown). The control 
motherboard unit— making each of these relatively unk CB will be understood as comprising a base struc- 
independent, self-contained, modular and easily assem- ture 7 (housing a motherboard MB under deck 7-P see 
bled together, doing so quickly and easily, without need FIG - 3 ) on which are mounted a power unit 20, a disk 
for special skill or tools. More particularly, an object is 40 drive array 10 and various card packages 30 plugged- 
to make such modules easy to mount-upon, and plug- onto the motherboard. 

into, a common computer base. The computer is configured for a specific application 

A further object is to provide a snap-on cover, for bv selecting, the appropriate set of functional (card) 

enclosing such an array of on-base mounted units, yet modules. Functional modules can be plugged into deck 

still allow the user to pick-up the computer by its cover. 45 7-P of base 7 (as 30) or comprise a like Expansion Unit 

A related object is to provide such a cover in coopera- Support for several SCSI and computer busses (other. 

tion with a disable-switch arranged to disable system that the MB-Bus for motherboard) is provided; e.g. 

power when the cover is removed. XBus, ATBus, and MicroChannel are supported. A 

Another object is to address at least some of the fore- non-MB-Bus compatibility matrix is also provided. 

going concerns and teach ways of ameliorating them. 50 The computer is also modem-connectible eg. for 

ttotff nT^rPTTrrrnK of r»p awtmpq rcmotc thcrcof ; for instance, a plant engineer may 

BRIEF DESCRIPTION OF DRAWINGS diagnose a problem remotely, by modem; and then mail 

These and other features and advantages of the pres- a replacement part to the user, 

ent invention will be appreciated by workers as they Control Unit CB may be any convenient size (e.g. we 

become better understood by reference to the following 55 prefer about .9" heightxl2"xl2'\ at about 25 lbs), 

detailed description of the present preferred embodi- _________ ADrmTCrTTTt)l: 

ments; these should be considered in conjunction with PREFERRED ARCHITECTURE 

the accompanying drawings, wherein: The subject computer is preferably configured as a 

FIGS. 1 and 2 are respective side and elevation views modular 32-bit desktop computer capable of containing 

of a computer unit containing modular memory units 60 multiple processors. 

according to a preferred embodiment hereof (with a Modularity is provided by having most functional 

removable front cover superposed in FIG. 2); sub-assemblies be user-installable in small functional 

FIG. 3 is an enlarged perspective view of the com- modules (e.g. the daughter-circuitboards inside plastic 

puter with parts exploded-away from clarity, . enclosures 30 functioning as modular envelopes or 

FIG. 4 is, essentially, the view as in FIGS. 1 and 2 65 packages for circuit cards). Another major sub-assem- 

with cover removed; bly so packaged is the disk array 10 (e.g. hard disks and 

FIG. 5 is a side-rear perspective view of the com- floppy). Expansion is accommodated, to allow more 

puter with memory units and card-packages removed; functionality, by providing for add-on modules. 
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Five circi^bo^m^uies. (eig. see 30, ; HG. 3) can be /: ;; -rear wn^t^i.e. niocluiar ^^driye^pack^iM;!)-!,^ 
.- plugged mtotheib^ic^^ Dr3 W kno^ ; in j ^ 

: . , . Units); allowing;; for. a total of ;ten functidiMi^F(card) [> . . i haying electrical : receptacles " t'S-'iand^cbiiiecitetf tbjres;: 
modules (cpfive on;basc 7). Three 31'Vfull-Hei^it disk.,*; : ceptacle om^^ : . ' : . V- 

, '.■ ^rajge : .modvaes.Xe.fr{p^^ ' reaemplar^^Ye : pa^cage^I)^^ exploited ' (fTG; .•• 

I: ) inserted; jnto i basic unit ;..CB; 6r >into i ^an ; Expansion Unit. : . ' ; -3) for .descriptiye purposes -and wiU : be seen as including^ 
• : The! electronic \ aspecteAofji this vmbdu^ ^arc^te^^e . ; j j !a ;disk/driye dc%3 ^"refor^iy,->a""3:5"" hard disk unto in- 
V- allow the. machine togrow. iform ;a single; processor/ : ; 'eluding; lock means and^electiicai: connectors -means 
lugh-performance workstation; to^ a multiple processor, V. , i&cc a&pte&to be inated^ with respective pin connector r: 
multi-taskiiig;. ]^':^;ie^:+ : : J. 

V Architecture will dae understood as IBM-compatible . drive is fuUy;inserted r into its respective sldt.in shell 
(eg. with FS/2.Modeli0ai^ .Vv-\ ,-. ■ y ' ••(•:} yj\;y;' ] -f 

to this>- preferably, are a hijgh ^ perfprrhance . cache, r a : C i- Disk- drive module DD«3- will be seen as housed in a 
■ closely-coupled local bus ^XS^usX.-a\h^h;|^ormance^ : ■'■ U-shaped vessel 3£5;(HG;:3), being covered |thereiri;by 
backplane bus(^ 

ti-processor and shared m being made of plastic and ; 

high performance Multi-Processbr Backplane. Bus (MB? •■■'■ : ;siiaprfit-';toge^er; as ; ibnoWn in the art):; Workers ;will 

BUS) will .accepf.MB-BUS modules directly; as/well as i. r appreciate ;that each ; : driyeVmo"dule ,D-3, will 

. XBus (expansion) modules, AT.Bus-cardSi and. Micror ' / :l':be^arTanged^and^^adapted^tp: fit snugly' into; its' zone .: 

Channel cards through adapters; ; .; • ) ■ 20 withnr shell ■ 11, e.g. each Respective . vessel' -.'3-5 ; being 

. The Basic Unit :QB (or an Expansion .Unit; SPIT) and adapted to interfit slidirigly inside frame 11 as known in 

associated memory -units , can:; conraum the artV • *. /v': \ : J ■• , ; ' = : 'r. \ ■-- 

;high speed S-Bus (a 32-bit bus running at 32 MHz, pro- .-Enclosure CC(3j 4, 5;'l2);has "key lock" means so 

viding amaximum;datarate of 32 million 32 bit "Double ■ ' . th^t, - in the locked ; positiori^the ;enclbs^ 
. , Words" per second, or 1 28 MByte/second). "A Multi^ ; 25 removed,^ thus preventing functional -modules; from 
: Processor Backplane BuVand &e MB-Bus, couple sys- . ■ being inserted or rem6yed ^unlock* • to remove) while 
> • tern en^osuresv* ,'. r ^ ..^ ; ; ^ x\ ;. ' . *he'-systejn : ;is ^ot** '(pdyierSOIti)- - 

rhxTTRhT T Thj TTwrf A disk drive module can be removed by a user: from 

. ;; ^yywi^ui-i^-u^i.jj. - ; : the "Storage^ 

Controller unit GB is shown in schematic iperspectiye 30 ihg tiie enclosure, when power is off. The drive mod- 
. views in FIGS; % ! 2nd 3. v : A - ' \' >; = : : = - have a handle to pull the modules from their Stpr- 
These Figures show the exterior of a U-shaped: cover v age Bay (covered' by; ^ppr -or r coyer Vi.C:, see FIG. 1). 
assembly CG (Le., comprising ^;a pair of side members 4, -' * As workers realize, eachVdrive module (E)-l, etc.) is v 
; 5 bridged by a connecting top.membejr:3).:Side;member/;: ; to he Tnamially inserted and extracted for its respective 
5 includes air^entry 5r-5 and is covered by a side-panel : 35 . position b shell 11. - To facilitate this, a drive-lock as- 
2. A front panel (bezel) 12 is attached across the front of ; . \sembly (and handle D-L is provided along the base of 
assembly .CC ; : • • ; v ■ , ; ' . each; vessel 3-5, being adapted to be thrown from a 

Front panel member 12 is af^ 
; to they-shaped cpver;QC Essentially all parts (except : - locked" .^sitiQnXas. l wiai:D-3 -in -FIG." '3) when the unit 
transformer unit) are made of plasties and:areinterrConr 40 is to beretn6ved.;The locking action i will be understood - 
nected by snaps or similar means, withoutuse of screws : : as acting to engage/disengage connectors dnx from . 
of other . threaded connectors^-this giving a niihimum , ; ■ respective pins in 1-S as known in the art— as well as 
. of sharp edges. -. : -J - providing, a somewhat central - grip* for: a user when - 

As best seen in ; the exploded view of FIG; 3; cover: i extracting the tove/TTie flocking action' 1 is invoked to 
: assembly CC encloses interior, functional units which, in 45 pull-in a drive the last fractional-inch; i.e. after, insertion 
turn, are connected, along with cover. CC,: to base mem- . . of Jthe : drive almost ;/tuUyTmto" shell , .11, ^placing 
her: 7. Except where otherwise specified; aU ; members, ; ; handle D-L from 4ts- "open" (center) position to its 
are preferably constructed ■ of :; ABS* Delrin 1 . or similar - "closed" (side) position will automatically ftirthef-insert 
* plastic (monitor is Ipolyrcarbonate); ; ^ - ;> . j V connector d-cc and the entire unit back against mating 

More particularly,; base 7 mounts, and cover assembly 50 pins (l^S), and provide for firmer . mechanical/electric 
CC surrounds; a. memory =(multi-dhk-<irive) unit.10, a connection as known in the art^'.. .; -r 

power supply unit 20 and a set (30) of insertable circuit : : The' disk drives may comprise any compatible units; ; 
modules ;-31 (five modules -siown). > ' le.^. three. identic^ 

C^mmumcatioris cables to umt CBljplug. onto 25-pin so enclosed in plastic-^-these ;bemg SCSI-compatible 
D-type connectors. A 25-rpin feniale.bi-direx;tional: parr 55 with self^ontauied controllers and data serwators (e:g., 
■v allel . port . connector i and „25-pin male f asynchronous . ,v> I?. msec access time; formatted capaci^ . of 40, 80;- 140 ; 
v "RSr232V ; cohnector are ; mounted ;on ; the- ;MBrBIJS > U /. Mbytes). A SCSI bus activity mdicator.LiED : *(Ci;;FIGJ 
backplane i board; : Tliese / areVrright-angle : : .connectprs f.v , - 2) is .preferably . pro Wdai; ; to; : be . visible: at the-rfront of : 
which race t^ rear, of base ^ module CB; ;There aire also ; Gontrolle^^ Prosed. ; 

two female 25-pm^D-type. connectors for connection to ' 60 ^?Beiind disk drive i array 10 (JFlQt 3) and mounted : on : 
; synchronous ^^32'devic^ 

.RS-485; (cluster) cables can be attached to two ;8 pm ; ^ \\.tran^oime Behind the 

minirOIN • tyjpe , connectors .located 1 on J the! SGI1- 1 00; \ '• '.• '^yyt^^im^^X^ a i fan unit 23, and behind the fen is; a 
Disk driye arrays 10 compr^:modu^; 0^ 21i (seen ;m : >FIG- j3).; 




era! identical 1 superposed disk drive packages; each ^ with . "feeds power to d^^array lu and mbtherbbaYd .MB/As ? 
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indicated in FIG. 3, platform 7-P is disposed operatively 
adjacent, Power unit 20. This gives access to under-por- 
tions, allowing fan 23 to pull air from within base 7 
across motherboard MB (from right to left) and expel it 
outwardly through the slots in screen 21. 

Each such controller unit CB (or Expansion Unit) has 
its own power supply. These AC-input supplies provide 
up to 204 Watts or regulated DC output-power, and 
they are u auto-ranging" (Lc. they automatically adjust 



to AC input voltage, 115 V or 230 V nominal, with no 10 art 



7 is completed (with motherboard, etc. installed), one 
can use this as a platform for mounting a completed disk 
drive array 10, a completed power unit 20 and com- 
pleted circuit modules 31 (one to five). 

Disk drive assembly 10/11 may be pre-assembled as a 
completed multi-drive unit before mounting on Base 7. 
With disk array 10, housed within shell 11, shell tabs can 
inter-lock (removably) with receiving slots in deck 7-P, 
as schematically indicated in FIG. 3 and as known in the 



external switch required). They will support a Power 
Enable (P WREN) signal allowing an external power 
supply to be controlled by an on/ofT switch on the 
Controller CB. The Controller CB (and the Expansion 
Module) has an "IEC-compatible" AC-input connec- 
tor, which can be used with nationalized power cords. 

The MB-BUS will be assumed to comprise a single 
piece, 182-contact, dual row (0.050" centers) connector. 
Motherboard MB has an edge connector, while card- 



15 



Thus, the pre-assembled units [disk drive, power and 
card modules] can easily and quickly be inserted onto 
the Base 7 in finished form (e.g. by the user)— a novel 
and significant feature. 

Cover Assembly 

Controller CB is now ready for application of cover 
assembly CC; that is the U-shaped cover CC, 4, S with 
sides; and top 3 (cf. Cut-outs CC-T on sides 5,4 are 
modules 30 each have gold plated card edge-contacts. 20 adapted to receive respective brackets 7-B on Base 
There are five MB-Bus connectors on the MB-BUS 7,— when cover CC is dropped onto base 7 registering 
Backplanes of the Base (and Expansion) Module. Moth- the slots with bars 7-B— then slid locklngly to the 
erboard MB preferably provides the functions of: pro- "rear". 

ccssor and memory I-O control; it may include a CPU Panel 2 will be appreciated as attached via hooks 5-H 
chip and may interface to the rest of the system via 25 (snapped-on) or the like (no screws, etc.) which are 
S-Bus and MB-BUS. "hidden". 

This computer, with its basic set of modules, prefera- This enhances aesthetics and appearance, while also 
bly also includes a few physical interconnects, such as a enhancing safety of operation. Panel 2 has an array of 
keyboard connector, the AC connector (at rear of CB), thru-slits, or vents, 2-5 along its top edge and upper 
a Cluster/LAN connector, and RS232 communications 30 side— these being understood as positioned and ar- 



connectors, 

Flanking the disk drive and power supply units is an 
array 30 of circuit modules 31 (five pictured, FIG. 3), 
each adapted for manual insertion into, and withdrawal 
from, .an associated connector on motherboard MB, 35 
through a respective receiving slot 7B in deck 7-P. 

According to a feature hereof, each circuit package 
31 is "modular" and identical except for its inner con- 
tents and it's end-cap 35, For instance, exemplary pack- 
age 31-A houses (FIG. 3) a printed circuit board 37 40 
connected to its motherboard-contacts and its end-cap 
35, being encapsulated, in "clamp shell fashion", be- 
tween a receiving plastic shell 39 and a mating plastic 
cover 33,— parts 33, 35, 39, being interconnected with 
snap means as known in the art The other: modules 45 
31-B, 31-C, 31-D, 31-E are independent and essentially 
identical outwardly. 

FIG. 5 is a side/rear view of Controller CB without 
covers. Here, note Disk drive/Unit 10 and Power Sup- 



ranged to allow outside air to be drawn inward through 
communicating slot 5 — 5 in side 5, and beyond into each 
card module 31 (see FIGS. 1, 3). 

Snap-in cover 2 fits over the MB-Bus connector onto 
the side of Controller CB (and likewise on the Expan- 
sion Unit). The SCSI connector has a separate cover 
which snaps-on next to the MB-BUS cover. If the SCSI 
cover is removed, external SCSI devices may be at- 
tached to the exposed SCSI connector with a cable, 
MB-Bus SCSI parts have a built-in active terminator, 
which removes the termination burden from the user; 
but when SCSI devices are hooked-up externally, exter- 
nal termination must still be provided. 

Controller unit CB is contemplated for coupling to a 
related Expansion Unit by sliding the units together and 
installing a removable "latch plate", (via hooks 5-h) 
which is provided with the Expansion Unit. One must 
first remove sidecover 2, however, before attaching the 
Expansion Unit Cover 2 can then be similarly attached 



ply 20 mounted on base 7, with the three disk drives 50 on the right side of the Expansion Unit 
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(e.g. D-3) stacked separately nearby, as are five sepa- 
rately stacked circuit modules (e.g. 31-A). 

FIG. 6 is a similar depiction (but from the front) 
where two disk drives have been inserted in unit 10, and 
two circuit modules inserted through deck 7-P. 

The Base Unit motherboard, preferably, has six sec- 
tions. One section contains SCSI control logic and buff- 
ering, this connecting internal storage modules to a 
terminal for storage devices (also see FIG. 7). 

Assembly of Controller Unit 

Referring to FIG. 3, it will now be evident that the 
functional units of Controller CB may be independently 
fabricated (e.g. completed at different sites, then 
shipped to user-site, or to an assembly-site, where the 65 
entire Controller may be very quickly, and easily put 
together without specialized tools, labor, etc. — simi- 
larly for replacement parts). That is, once Base-plenum 



Disk drive cover D-C may now be inserted along 
receiving channels (FIG. 1) under the forward portion 
of covertop 3, this cover D-C being arranged to be 
slidingly inserted therein for storage and, when with- 
drawn fully, allowed to pivot downward to cover a 
respective disk bay— e.g. note that cover D-C and all 
drives are "removed'* in FIG. 2 (bay DD-C empty) but 
cover D-C is "open" (retracted) in FIG. 1. Base 7 is 
provided with suitable indicators, such as controls, on/- 
60 off switch C-l (see FIG. 2) and indicator lamps i-1, i-2, 
as well as a "key lock" K-L, as above-noted. 

Any disk drive module can be removed from its 
"Storage Module Bay" (in frame 11) without opening 
the enclosure cover as along as power is "off*. 

The "storage modules" (disk drives within their en- 
closures) are user-installable and are removable without 
the use of special tools. Each drive is mounted inside an 
identical plastic enclosure, with a handle to allow the 
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: drive to be easily removed 'form the system; Drives can 
be : removed,. vyhen . power is off, after the user-issues, a 
specific command for 'this, . either while : ^e system; is 
operational, ..orv'.wheB ^ cpyer;-:|CC ; "is". removed;; When 
: power is off and one or more drives haVe .been removed, 
. the remaining drive(s) can be locked in place manually. 

* Drivesi^iibnlyjbe inserted when the p6wer;is:6££ and 
: Aen'-mwu^yiteked'-in;, User feedback is = provided to 

• show : that the; storage modules are locked-in. A -iparryr 
- mg case is preferably provided for each drive ;6nce it is 

removed; ; ; y^ : '} r - : \ : '-Ir- ■.']■■: 

"A protruding micro-switch M-S is disposed along the 
side of base 7 (FIG: A): It is adapted to be ; dosed when 
panel 2 is slid from left to ^ 



: .skeletal;: form, show. this; with bezel . 12' and>cover cc' 

.■removed;, while FIG. 11 sliow^ the! like, withlfanTcage : 
P :23 ; exploded -off its powCT^ge/^ 

21* expldded-away from -23'; Adjacent power cage 25' is 
5 disk bay frame ll' : (analogous to 11 above) seated on a.'C 
"piehuni-typeV base - assembly: iPL^Xa^ogPp to 7 ' 
aipve)."; "■ '■ ' '. . y'y ' -- ■"■ V';-« ; ; ". Z'-is y 
.7 ; ;i :V i^bay elements of HGSJ ^iliii^'exploded^iyb^r 
■ ' v<^yViiiL,tlG; ;l2iv^uiimg^;'^k^;f^^ 11'; 'sfiown' de-( 
la ^tached ir6m>tenum Pt' (seie snap-in; tabs adapted; ; 
,: i to 5>"e. fitted mtp.recei^ginoies in thetop of fh% Pie-/ 
. , .mini :PL') includes a motherboard > MB - adapted to be ; 
: ; mounted on- a base\B, with l plenum coyer (deck);?' se- 
/ cured on : base B to enclose and cover; motherboard MB : 



hooks S-h- (FIG: 3)) with-its own hooks to cover, CC so 15 and ^provide; a pleni^ -chmber in the aforede^bed 
that it do^n-t come off ^ c^-.^ a _ t /^ ^ :™j — — ^a^^a ^ 

ite: coyer.: Miciro-iswitch : MS iwjll; preferably . protrude 
(behind cover 2A) and nonnally lie in"Pisable" condi- 
tion until panel 2 is so thrust, fully into its closed posi- 
tion, thereby depressing micro-switch M-S into "en- 
able" condition (e.g. to activate the entire computer 
system: This is a safety feature which is preferably pro- 
vided to ensure that the system cannot be operated 
unless the covers; are in place— thus preventing inser- 



fashion. An I/O panel SyiU be undere^ as adapted to 
be attached on Ithe rear; side pi" 7'. A T^card connector 
li-TC will ^be understood : as ci^^^ 
■ between all disk drives in. frame 11' and motherboard 
20 MB (into which, it is to be plugged). 

As detailed below, frame 11' ! and connector T card 
. llrTC are adapted to receive two, removable, portable 
disk drive modules which; may be manually inserted 
into/removed from frame 11', and selectably locked 



tion or removal of parts particularly card modules 31) 25 therein. Frame 11' preferably also houses a floppy disk-: 



when the computer is "ON" or, when a disk drive etc. is 
"ON". 

Workers will appreciate that the system will thus not 
allow a card-module 31 to be inserted or removed while 
the system is operating. More particularly, one thus can 
not turn-on the system without enclosing it inside (at- 
taching) cover: CC, including panel 2. This will prevent 
insertion of a card during ON-time; thus; the system can 
not be tampered with while operating. 



/lock unit ll-F, installed. thereon. Unit 11-F includes a 
lock/unlock assembly (including plate 11-LP) adapted 
to lock-in the disk drive modules etc. while also mount- 
ing a plug-in floppy drive unit (e.g. see FIGS. 12, ;i2A; 
30 see floppy drive unit FD in FIG. 14 and associated : 
connect-harness FD-h); Workers will be impressed with: 
how readily and easily computer CB' may be assem- 
. bled, without tools or threaded connectors, simply 
snapping MB, then 7' onto MB,' then snapping 11', 



[Side 5 and hooks 5-h are alternatively used to attach .35 11-TC etc. onto 7 to render the assembly in FIG. 9,: — 
a second, like controller box CB' or Expansion Mod-- then; snapping-on cover cc' and bezel 12' to yield the : 
ule.] ' unit of FIG. 8. 

Controller assembly CB; thus provides complete, Workers will also recognize what an advantage this is 
user-friendly, safely-handled subassemblies- Le. the disk for today's desktop and other smaU computers— whose 
drive, power and circuit module units (as well as coyer 40 reduction in size makes it more feasible, whose reduc-: 
piec^). These, or replacements thereifor, can be manu- tipn in cost makes it more necessary: i.e. today's cus- 
factured remotely from the site of assembly/use, (e.g. be tbmer/user may now be asked to take on tasks ..(eg. 
shipped separately to a user in kit form, with the user: original computer set-up) which were formerly per- 
doing; his own final assembly and test^yet.without risk: formed by highly skilled maintenance and service per- 
of malfunction without ; elaborate directions; without 45 sonnet Today, many prefer that a computer be ptirr 
needed for screws or other threaded connectors, with- chased in the form; of subassemblies which are carried 
out, delicate machinery or dangerous parts being dam-; away and later assembled; This means that set-up and 
aged by handling and involving only the plugging-in installation must be pe 

and snap-in of a few units onto a receiving plenum-base. ; any particular electronic skills. .Thtis, set-up and install 
The safe, shap-in, plasticrenciosed sub-assemblies house 50 latioh should be very simple and. yirtx^lly foolproof. 



and protect all: delicate, "untouchable" parts.;. Assembly- 
can be performed 1 in a fraction of the time required 
heretofore (e.g. 1/5 the usualr time would be typical- 
)-^-with no. internal - wires' to be connected, no screws, 
no parts to be screwed or bolted-together etc Further 55 
background on all the foregoing may be had by refer- 
ence to: U.S." Pat No. 5,006,959,: : v 

. \ Alternate- Embodiments, FIGS. ^^8-^20 '<: 



Proliieratioh of electronic, devices , in the work place 
and- home: has placed people with essentially no elec- 
. tronic knowledge or skills in the position of purchasers 
and users. 

; Tb^w^ snap-in : 

subassemblies are, requiring little or hb instruction (e,g; . 
: . since the ^. cohjaectableVsub are readily rebpg^ 

: nizable for ,w&t-the^^ do; arid where they 

\'i ; : I*-! : ;'\ r ,gb) » with tnp Stools or threaded '■■ connectors: needed; : , -v ■ 
' . FIGS1 8^20 'depictanpttierlx'elat^ :compm^rembbdi- .-60 i :/ ... ' \ j 's . . „ ; : > . "i : ' ' i^l^ •'. v ,« 

ment . CB' which may be understood i as ; e^entially the . - 
same : as ■ jthe : r aforedescribed ;^in all i respects . except , as ^ 
ptherwise; specified hereafter. ■ : v - :K; -v h'^-^ 
. ' ; • FIGS.' 8, 9, depict a : desktop workstation computer =. 
• CB' : which, as mentioned; ..closely approximates : cbmT .65 
y putert CB above (e.g. see. FIGu '3), : being shown in" FIGi^ 
. 8 with -its -front :beiei 12 f i installed,: Mong .with its';U- 
. shaped (top-sides) covert cc'; FIGS: 9, ; ;10- in partial^: 



Memory :Stagei to;General, FIGS1 t&lJQ} 

^ FIGS; ;■ I3r20 :depict vvaridus aspects : of the memory . 
„.units P; (m frame frame;: 
,11-iF^ of this 
rWorkersSyiil understand that computer .CB' typically 
houses ; central processing electronics (the ="CP")j mem- a 
. oryxhips (e.g. many in removable envelopes) and other : 
. electronics, alcmg : with the; memory units in frame; 11', : 
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these preferably including (here) a floppy drive/lock 

array U-F fixed in the machine (atop 110 and a pair of Floppy/Lock Assembly, FIG. 14 

removable hard disk drive modules P-l, P-2, each to be FIG. .14 explodes-apart salient elements of floppy/- 

removably inserted in one of the two bays B-l, B-2, lock unit 11-F from its frame 11-FF: namely floppy 

shown as part of frame 11' (e.g. FIG. 12). 5 drive FD and connector-harness Fd-h (to be secured on 

Preferably, these bays awe identically dimensioned, 11-FF), face-plate f-5 (bezel, tab-connected to 11-FF), 

to receive a multi-purpose disk module or cartridge P key-lock plug f-1 to be seated therein, lock-bar f-4 in 

(e.g. see P-l, FIGS. 15, 16, detailed below) adapted to H-FF and lock-cam f-3, secured on f-1 to be rotated 

house like drives of various manufacturers (here, we thereby (as in FIG. 13). 

prefer that the bays are adapted to receive 3.5", or simi- 10 with 5 tab-connected to the front of frame 

lar hard disk drives, or else RDAT or similar size tape U-FF, locking-plug f-1 is seated (by nut f-lL) into f-5 

drives— if 5.25" half-height hard disk drives are to be "^ds through the receiving aperture in frame 

accommodated, some minor adjustments, such as en- 11FF » being coupled to rotate a two-tooth cam f-3 

Urged port and modified bezel and shock mount, will be se f ured hereon. Cam f ' 3 will be rotated conjunctively 

necessary— a hard-disk module P may be about 2.1" 15 ^ rotation of P lu S f-1 (preferably via a user-operated 

highx4.8" widex6.8" deep). key-lock fitted within f-1, as workers will understand). 

AaUskmoduleP (e.g.FIGS.14-16)ismadeupofa Cam f-3 lias a pak of lor^ or teeth: one, f-33, for en- 
support housing in which is placed a hard disk unit dd eagementin cam-aperture f-30 m plate 11-LP for recip- 
(e.g. dd-1 in P-l, dd-2 in P-2). Each module P is to be , n ?^ 0n <« ™ ^J 2 ^^' 00 ^ 
inserted into abay B-l or B-2. Atop B-2 is floppy disk- 20 fo f ^gement in c^-ar^ef^of l(>ck-barM 
/lock unit 11-F with a latch-plate 11-LP (FIG UA) for reciprocation of f-4 (see arrows) A pair of flats f-a, 

dd-2, which, accordmg to a future hereof are made ^ bar M back ^ foriht Bar M k slidin ^ ^ m 

e^dyxemovable/replac^ has a receiving ^ m frame n .pp ^ mdu ^ a 

door d-ld, d-2d provided to close the front thereof, or M1 at its dist3l end slot M1 is ^ ted to lockingly . 
be slid back into its bay (along tracks at top of bay) engagc a receiving catch on the underside of cover CC 
when a dnve module is present. to hold CC when bar f-4 is driven out of frame 11-FF. 

FIG. 11 shows frame 11', assembled (atop base B), 30 Plate 11-LP is removably attachable to frame 11* by 
with cover cc' for the entire assembly of computer CB' threading of its two cruciform cut-outs f-0, f-C over 
shown in FIGS. 8, 10. Cover cc' is similar to that for the receiving flaps fL, fL' (FIG. 12A) on which it is 
aforedescribed computer CB, comprising a pair of side- adapted to be reciprocated, up and down (see arrow) 
walls joined by a top wall (e.g. and see FIG. 10, where between side-guides sg, by key-rotation of plug f-1, and 
add-on side-panels PC-R, PC-L are shown exploded- 35 cam f-3 (tooth f-31, thereof engages hole f-30) as known 
away). in the art Such insertion will act to present switch-foot 

FIGS. 12, 12A are enlarged, more detailed and some- f— f, at the bottom of 11-LP, in position to open and 
what exploded views of these disk bay elements (frame close an associated Power-Enable switch SW-SD (not 
11', etc. ) , these broadly, including a floppy drive/lock shown, but known to artisans), adapted to cut-off power 
unit 11-F, a lock-plate 11-LP and a pair of door-panels 40 (preferably to entire computer CB'; alternatively just to 
d-ld, d-2d each to cover a hard drive-bay-^all to be disks). Thus, when key-plug f-1 lifts 11-LP to the "UP", 
mounted on frame 11' as indicated. Doors D-ld, D-2d or "POWER-ON" position, foot f— f releases switch 
swing free (on pins d-p, d-p) and are adapted to be SW-SD from OFF to ON. In this "UP" position also, a 
tucked-back along the "roof of their bay (—as in em- P 3 "" of door-lock tabs t-1, t-2 are lifted into position 
bodiment 11, cf. pins d-p slide , back along receiving 45 Wong slots T-SL along a side of module-shells D-6, 
tracks). Thus, lock unit 11-F' will be understood as FIG * 1 ^" B ) to lock-shut respective bay doors D-l<t . 
adapted for housing a suitable floppy drive within its r> * M_ if ^ respective door is closed over its respec- 
frame which is to be attached to frame 11' (e.g. via tabs tive bav — ° r t0 bar toe full-lift of 11-LP if either hard 
atop bay B-2 as known in the art). Similarly snap-in tabs Mye module is not fuUy inserted (since, then, tabs will 
11-r will be understood as adapted for connecting 50 *°t register with T-SL). 

frame 11' to the deck 7-P atop plenum T. Frames 11', ^ **** ^ S " 2 "* ralsed > m ^ '^-position", 
11-F may comprise sheet metal, while modules P may ^ cl£ f/° f ga ge respective Le vers LI, L2 (catch- 
be metal-coated plastic. 5? les V 1 * ^ t ™t * em at . FuU 
Frame 11' thus provides a pair of like hard disk bays, „ P™ W P°^ on f W** ^etamthe 

B-l, B-2, each to receive a removable cartridge: 55 £™ "* m ^ P » ?° n * mon > 
OTl , 1rtC , L . . . . . , , . % retaining the respective dnves locked into their respec- 

S ^ "it* \ ^ ' tive LeverTL must be fully-thrown, leftward>> 

« h a J?f? ve S T g - UP TO««y sea* Aeir drive module P and connect it elec- 

front cover or door. Since each^module P is conducUve tricall to conne ct-card 11-TC; then, the ends of latches 

metal^ated) and will have a height sbghtly less than 60 L will be understood to protrude through the wall of 

fcat of either disk bay , the aft end of each bay is prefera- their bay to register their catch-hole L-c with a respec- 

bly provided with spring means, such as flexure strips tive stop S-l or S-2 (i.e. protrude through a T-shaped 

. fs, fs t to urge a module downward, so as to "ground" it hole b-l, h-2— see FIG. 12 A). 

and so its channel (e.g. D-63, FIG. 16-B) will engage a Conversely, when plate 11-LP is dropped (by rotat- 

respectivefloor-pm(ac^trallc)cationforfeissuitab^ 65 big key-plug f-1 etc. counter clockwise, so lobe f-33 

as in bay B2, FIG. 12-A for fs', two springs fs are used cams 11-LP downward, FIG. 14), into its "DOWN", or 

in bay Bl, since the floor pin pp-2 in bay B2 prevents POWER-OFF position, foot f — f is dropped to shut-off 

using just one). power-switch SW-SD and cut-off power to computer 
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f'^V>\&\^^ ^''vx/sv: .^.::-;;.: ..^H;'. 

CB^ ; And; in; tfab-:-"ppWN"/ ( p(^tirai '.theiiilusttated^: : : ;}cqnnector CL>1 and platform p-41 is,:. itsejf, :. . 

clearance i&boye each; stop-tab; S-l, : S-2 is. arranged to ; : ; : FIGSl; : 16C, 717, iawA ;lite sippprt pads : D.-42, EM2' ; ■" r ."V-* 
allow pas^geVof ; (release^^^ attached (e,& -\ ; 

L:2 (wteh-tioles LtC andiadapted to ■ : 

then/ dther of the: respective : *5. /rest on is • 

be pnedrout arid withtewn.fironi, . their re^rctiye bay 'Z . drbpped therein 1 (guides;^ fixing pad-positibh, front- , ' ' t 
(as detailed- below)// -K" \ ; " - : >',v r /; iVv^v.'vr ; -'r^^baekjH and :; t6^fla^^ superposed t to 

% Thus,: plate il^LP and- its: associated jock-beans *ex- : : ■'■ ; ';A constrain ie is affixed 

hibit • three Amotions r.con^ : ; 6n-p^6: j: ■ >f /•-.' V ■ / V -\. ■ j V: : . //://• '• 

adapted ;to. switch system ; power/ ON/QrJF, to cobrdiT h 0 ■ ..Where frames-ll';- 11-FF are preferably of metal (e.g; • ; 
iiately: lock eito^ formed of sheet-metei),^^ L; the rest of the : 'v 

hint! doors D-ii D-2d) or to; lock-in levers;L ahd\their:v- : * disk array is preferably of plastic: ^ Modules Pare preferr^^-. 
modules in; a ? bayrr-if inserted FTJLL-IN; (to : thus pre- .ably of cast ABS or the Kke (top/ bottom, bezel: D-7, : -<K 
vent msertion;or with^awajiof either module P whUe , : and have meta^ 

power is ON^i.e.; ^ 

bilking release of levers to unseat a module), tlielock : foam.: All exterior surfaces !of covers Dt7, D-6 are r)ref-; - 
means M,;f4 also provides a fourth functioh-friiamely; • erably metal^coated so as to accommodate founding to V 
lockin-dn cover CC superposed oyer, frame 11'- and the . y metalframe 11'. For instance,; note springs is,; fs' on the ; 
entire machine CB^ : ,: ; > :V v * :V- top rear '-of each bay; these: are adapted to WgeamoduleL: . 

. That is, the, (clockwise) -rotation of plug f-1 and cam 20 , P down to contact the bay-floor Dt16, D-26 and ground = . 
f-3,(see arrow HG; 14) acts to; lift, plate . 11-LP to its: . thefr metal periphery =to^ dissipate charge 

"OT'VPOWER^ON position and -also acts to throw bar ' from user's fingers as he grips metallic module lever liv: 
;f-4 to. the/right (via .lobe f-31 engaged m slot; fr43),- in inserting module B).. ; ..' '■; - ■• : ■ 
thrusting its slotted end f-41 to engage a receivingcatch ■ ;•^^^-/v^-PI^e^ably,'platform^D^l^i^ metal andalsoincludesa ; 
(not shown, but known in, the; art) on ..the underside of 25 ; clearanceTaperture; D^adapted (as described below) J . 
coyer GCj' reniovably placed bver the entire computer ^> cle^ < 

■ assembly ;CB':: Bar f-4 will thus be understood as slid-, : - L-i, whereby the: lever is Journaled for rotation (i.e: to ■ , 
mgly received in suitable' ^prevent "from-vengaang i.ajiy , part- .of; Lever- L). / 

■ (FIG. 14).; v : ^ -V ''r-^ 'JL&yerW :(FICrS: --16-20) is: : afranged,to-engage/disen^" 
: ! . Of course; subh a keyrlock array can be replaced with - 30, ?gage a ^ camrslot thereof L-N; ; with a pin : pp fixed on 
other . means for locking • , hard-disk ■-. cartridges^P mto; - • frame 11' (bay floors X)-16, Dt26 thereof) and thereby 
their bay, (and for the ^ other functions). or in some, cases, drive its associated receptacle P ^ into and put of a bay 
dispensed with "altogether; :But workers , will recognize : : ; (see '.arrow^pair,; R = 
the value of such a security system whereby 'such car- : ->\ wmch^ pm pp is mounted;>(e.g. see pin pp-l,;FIQ; 19-A, 
tridges (disk drives)ican be locked-in to prevent unau- 35: ^on flqor'I^-16 of bay : # 1 for.receptacle P-l). Each mod- 
thorized access (e,g.;;tb secure: data stored on t^ p^sks)^^ d comprises a removably ^ 
while also coordinately blocking the bays, engaging ; } . interfitting top and bbttom with its driye : mbunting shelf : 
GC' :and switolung ; Power, ON/OFF. resmeMys^pended aero 

Of course,, workers : will 6ften: : strongly prefer; the y. - ; 16G, top D-7, bottom t>f€ and shelf D-4, with remo v~, 
security, of haymg drives which are thus packaged in a 40 ; able bezel prfacerplate D^S).-Bottom of recep>|- = 

removable:receptocle;Pv: e.g.;sb;theyim^ tacle P4;(FIG. 16B) may ; }be understood as comprising : 

and storedin a safe secure place when not being used— ' . : : a (rigid, plastic) floor : 6^F* surrounded by three sides, 
while also - being available: for; 'use- on Mother macliihes. and remoS^able bezel D-5Mri floor is mounted a hub ;V* . 

~ ii r\* t W ' ^ ;: (^ e ) D-61 arranged to-mbunt leyer . via hole Lra : 

■\ Preferably;; the. two * disk . bays (behind doors D-li* placed to avoid^mterferencje. with shelf D-41 (when Df4 > 

D-2t0 are very similar and: are adapted to receive; and is later inserted in iD-6;\leyer;L being installed along;' 

■ operate, any /^ S-L along ; front of shell D-6, and . 
house virtually any.^ "relatively ^ ^ so beings attached; to be part of its module P. ; 

and electrical hard c^k driye desi^ (e g. ^ any 3.5" 50 : •^I^yer^-^us\ has'-an : aperture ,(e.g.'- L^aJ- -FIG/ 19B)';in;-; : . 
, hard disk drive or^-DA^t^ 

a feature herebf/ ; each such mddule P (see FIGS.;16, 17^ f : ;ma to fit onto 

18) enclqsesxits drive as a ^^ receptecle adaptW to protect^ „axle D-61 projected up frp^ 

it mechanically (e.g. witii rekliehit support to "attenuate^ torn D^6 .(e.g; see C^l, r^QS v 16B, ; 19A) and adapted to' 
shock and vibration; as not^;-below)^while adapting it 55 journal; lever -L !for, rotation^ in module; P. 'Preferably, ^ 
electrically; (e/g. : yia : a .harness* . hs-^see :;FIG.: v.lSfrto ■ ; • - holeiL-k ''is . ab^jpt^;to be [tightly ifastened to plastic .ring f ■ 
couple h to cx>mputerCBViyM co in-si^^with.top/-^ 
. known ;in the art): and isolate ; it electrically; .One, such ^. ,; bottom , 

rec^tocle. P-t (for : a stan -'^.'^boss^L-pi/ "iim'^/aj^fresisti.'a^i forces; ;and?.with • the ■ • 

in.FIGS;: 15rl8A with disti-shape^d -top £nd bottom ^vcoy- 60 : periphery of. hole Lra cut-^6.ut{as in FIG; iS | :B • to grip - 
ersD-?,'!^^ 

ed-away) and .with ah an^hpek platform, or shelf -E^ ; die extehsipn l^h is formed on die proxniial ehd of each S : ;y 
which is ; attached to, and : suppdrts drive [:dd ^ witiiin bpt- \" = /lever L = (FIG: 720) and is. preferably covered; with -a ;;; 
torn; cover: 1^6. Hatfonn ' D and held by fill-hole, f-h , . 

> supported . between a pair of cushion-pads D-42, Dt42'. : : 65;-: 'as' known- in ;the art). ■ ''>-■ ' \ 'X x -'f ..- ■ y : ' " • ;V : ■ ■ y ^ ■ : : ;;•'.'-;• 
Plate Di41:^ >: ; :;-' After attachment ofeieyer: I>i- to. mo^uleiPrl (FIG;; : 

hole, patterns to pfpyideja; "universal rrnpuntihg; plate"; -16B),: shelf is attached ;tb its ; drive and; d^omer; ? 
for- any^number, of;^ includes ah : pads -D-42; 'Then;, ^evshelfrdriye unit is •removably V •' ; ' 
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mounted on floor 6-F, with pads D-42, D-42' slid down threaded into slit S-L of bottom-shell D-6 and placed on 

between side-guides g,g' and sides D-61, D-61' to mount its floor 6-F with pivot ring L-pL being press-fit onto 

the drive resiliently on D-6 in mechanical isolation, as pivot-axle D-61, upstanding on floor 6-F, for rotation 

known in the art. Resilient pads D-42, D-42' are adapted thereoni 

for receiving and retaining platform D^l (e,g. bonded 5 Then,! front panel (bezel) D-5 is attached on bottom 
thereto) in receptacle P-l as known in the art These (or shell D-6 (slide-down as illustrated; note: one can devise 
like) resilient elastomeric pads will be appreciated as the a different bezel to identify different drives, e.g. with 
only means coupling the platform D-41 (and the drive LED indicators). Panel D-5 will rest on front wall 6-w, 
attached thereon— -not shown) to floor 6-F and the rest which includes clearance slot S-L along the center of its 
of the receptacle structure, thus isolating its drive from 10 bottom edge, sufficient to allow lever H7 to be in- 
external shock, vibration, etc, serted and to swing between "Lock-in" position (as in 
Each lever L also includes a catch-hole L-C to one FIG. 19A) and "unlocked" position (in phantom, FIG. 
side of its near end (see FIG. 20— for engaging a tab S-l 19A). Preferably, all receptacles P are alike except pos- 
or S-2 on plate 11-LP when 11-LP is raised. Lever L sibly, for the design on bezel D-5. 
also has a cam-slot L-N at its other end, with intermedin 1 5 Bottom shell D-6 is arranged to receive shelf D-4 
ate aperture L-a and surrounding pivot-washer L-pL as (pads, with drive affixed on plate D-41 thereof). So unit 
mentioned. Slot L-N will be understood as shaped and D-4 may now be inserted, with pads D-42, D-42' slid 
dimensioned so as to readily engage a cam pin pp down between guides g to rest on floor 6-F. (With pivot 
mounted in a bay-floor when its receptacle P is to be axle D-61 and boss L-pL placed just below clearance- 
cam-urged in against the multi-pin connector at the rear 20 hole Dt40 in plate D-41. Hole D-40 is preferably pro- 
of a bay. Thus, slot L-N is divergent at its entry-seg- vided to prevent interference therebetween, unless 
ment, and is chamfered to smoothly terminate at a posi- there is already enough clearance under shelf D-41 to 
tion which will thrust its module/connector Full-in. make this unnecessary). 

(Lever L pulls on pin pp at distal slot-edge L-nl, to Then, top cover D-7 is affixed onto shell D-6, with 
pull-in its module P and insert connector CL-1 into a 25 flexure hooks D-63 seated in receiving seats D-23 of 
mate on card 11-TC.) Counter-rotation of lever L will D-7 as known in the art, and with projections D-71, 
act to push-out (cam-out) its receptacle P, reverse- D-71' thereby pressed firmly onto elastomer pads D-42, 
thrusting via slot-edge L-n2 on pin pp to disconnect D-42' to constrain them in place. 
CL-a and push P-l out of the bay. Here it is understood that the disk drive (not shown), 
Workers will appreciate how convenient it is to pro- 30 on plate D-41 presents a suitable pin-connector and 
vide a removable memory module like P with combined power cable for electrical connection to computer CB', 
handle/pry means L that so ably helps insert/extract via card 11-TC (e.g. harness hs in FIG. 18, with one end 
the module vs. connector-resistance (e.g. up to 30-40 CL-3 (and CL-5 for power) adapted to mate with drive 
lbs. of manual effort can be involved) and also provides connectors and the other end , CL-1 mating with a re- 
lock-in means (catch L-c). Without the mechanical 35 ceiving connector terminal on card 11-TC. 
advantage ofsuch a lever, users would at times, have to These flex-hook connections (hooks D-63 in seats) 
hold the entire machine in place while they are tried to. are readily unfastened without special tools— c.g. with a 
push-in or pull-out a module — something quite awk- mere knife or like common tool inserted to deflect and 
ward to do. unseat the hooks (e.g. via slits sp). Despite its conve- 

Elastomer pads- FIGS. 16 17 40 nience > <"» discourages opening by any save authorized 

personnel, and accommodates simple assembly. 

Pads D-42, D-42' are intended to attenuate shock and Now, the so-assembled receptacle P-l, housing its 

vibration of package P (and the drive dd carried disk drive, is ready to be placed in a "bay" in disk frame 

thereon), decoupling it, mechanically and electrically, 11': e.g. to be placed in bay # 1 (B-l), it is slid along floor 

from the drive mounted on shelf D-41. They also func- 45 D-16 thereof, with its pin-channel D-65 (FIG. 16-B) 

tion as the means by which support D-4 and its drive, aligned to receive lock-pin pp-1 on bay floor D-16 and 

are removably fitted-into receptacle. P. so assure proper alignment of P-l as it slides into bay 

Preferably, these identical elastomeric blocks D-42, B-l. Lever L-l should be swung to center 4t unlocked" 
D-42' comprise a pair of like relatively rectangular position until its cam-channel L-N-l can engage lock- 
shock-mount pads, (e.g. see FIGS. 16, 17) which are 50 pin pp-1— note cable harness hs will already have been 
fixedly attached on each side of mounting plate D-41, fitted onto the rear of bottom shell D-6 (to allow its 
preferably with a suitable adhesive (the adhesive assures connector CL-1 to be driven-into the mating connector 
that the pad will work in tension as well as compression; on card 11-TC; also bay door D-ld will have been 
this also increases its effective area making it stiffer vs. swung-up and slid-back to allow insertion of P-l, of 
vibration yet able to absorb greater shock forces). A 55 course). 

preferred pad material is "Sorbothane" (T.M. of Sorbo- Thus, with P-l so pushed well-into B-l, now lever 
thane Inc. of Kent, Ohio) a visco-elastic "soft foam handle L-h-1 may be swung leftward (from phantom- 
rubber" elastomer (prefer Shore hardness "00"-50; next position to full-line position in FIG. 19- A), so the notch 
preferable is Shore hardness "40"). This elastomer is L-n3 at the distal end of L-l will be cammed against 
highly-deformable and quasi-liquid, with good absorp- 60 associated pin pp-1 (positioned at the enlarged mouth of 
tion of shock and vibration energy, over a broad tern- L-nl to assure engagement). Thus, as L-l makes its 
perature range (on deformation it recovers its original excursion vs. pp-1, the entire receptacle P-l will be 
shape, but slowly, to thereby dissipate energy). gradually and firmly pushed rearward (see double- 
Assembly of Modules P (FIGS. 16-19) « ^ 0W ? f 1 ^ * t0 Seat C ^ e ^ r 
■ '65 CL-1 mto the associated pin-connector on card 11-TC, 

Referring to FIGS. 16-19, each disk drive modular and also drive the catch-hole L-c (FIG. 20) through 

receptacle P may preferably be assembled as follows hole h-1 in the side of B-l, aligning L-c to register with 

(using P-l as example). First, Lock-Lever L-l is tab S-l when plate 11-LP is lifted. 
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Similarly, counter-rotation ;of . 1^1 will • cam iriotch v 11-LP'also locks tabs Srli- S-2 into- tfae catch holes; L>C 



L-nl (edge L-n2 thereof), vs.. pp^l in the. opposite sense, 
to gradually disconnect the pin connectors and to piish 
. P4 back toward the front (entry^end) of its bay, along . 
floor- D-16: ...Workers. wilT recognize : the mechanical 5 
advantage and convenience of; such a lever-handle for 
these.puiposes.;, % / ; ;; • ^ . ; • ■ . -\ m ; , •' >. y 

Summary of Lock^peration (FIGS.: 14^20) 
y ,The operation of the : locking ; means: aboy ementioned 1 o: 
may be summarteed as follows (here, ,'a^umeVtnat.!th6v/"-. / 
dements of floppy-lock unit'are complete and ms ; ; 
m frame il-FF,; with key : plug f-1 ;and '. lopkrbar; f-4 in- : ' : 
stalled'in place, ;and with a harp! disk drive installed in > 
one or both; disk driye bays,' and with lock-piatelfc^ as fpllowss 



of any lever(s) presented FULL-IN, to hold the levers: 
there, .and >. it raisesV block-tabs T : lj T-2 in . front ; of a;, 
respective bay-rclobr. (uVctosed,, with :bay ; "empty") to 
block -opening hereof (so raising T-l,.T-2 is. possible 
only , if no . module F-1 or P-2 is present or is inserted 
FULl>IN(skce; as noted,, only full-insertion of a mod- 
ule will present its tab-slot to register with T-1 or T-2 
and allow it to pass— rpartialrinsertion will- thus block 
Trl or T^2 arid interfere' with lifoiigpf plate: 11-LP)-- , 

i-' : > -Ui-Lock; Action: : F^S::;12^3^V^ V ■■'X;^ 

*':-;: 'v Assume that lock plujg fl is to.be rotated clc^kwketo 
lock and counter clockwise ^ 



installed, :etc.). The object will; be to simply lock^in the , 
,mddule(s) P (handles therebQ and block the bay; doors, ;. 
while coordinately ldckmg-m;.cp^ 

Ppwerj^ali, simply by; ^rotatmg key^plug' f-l: : : v •■' .. 
i ; The key is inserted and used to rotate plug f-1 so as iO . 
V . to rotate cam-lobe fr3i ; clockwise (FIG. : ; 14) .'and. so 

lock-on cover CC; by sliding b^r f4 right- ward; to ; 

engage the hook on GC (also, see FIG. 13); • V 
; This rotation of plug f-1 also rotates cam-lbbeifr33 to \: ' 
lift lock-plate; 11-LP (FIG;: 12A) sufficient ' to block 25 "\ 
either of doors D-ld, I)-2d (lift prongs t-l^t-2 sufficient 
to place them: in front of Jtheir;respectiye doors; if the* ; ■ 
door was hung-closed, with no module P in that bay); : ; 
But if a drive module P is only partly-inserted and is not ' 
puUed-in fully' (by throwing its lever L full-leftward), it 30 
will be i protruding and will mterfere with up-passage of " 
t-1, t-2; since the slot TrSL along P will not register 
with t-1 or t-2. This -will also prevent the ;M-lifting of 
IItLP. Also* the catch-hole L^c on a lever L (FIG. 20) . 
will not be registered with its stop-tab. S; since the free; 35 
lever-end will not; be positioned to pass full-through its 
T-hole h-1 or, h-2 (i.e; its : module P must be cammed; . 
FUUUIN by its lever ; b to so position the- leverrend; 
e.g. FIG; 19A indicates the FULL-IN position of car^ 
tridge P). Doors Dridi EX-2rf may thus be locked-closed 40 
to prevent insertion of fingers, tools, etc. which may 
connect with; "live conductors". : -'' s ; 
. This; lifting of - 11-iLP ; also pulls-up its stop-tabs Sri, 



the key m plugif-1 is .used to rotate it counter plock- 
■ v^ : -thB'-rbults in the foUowihg:; : ■ ; - ; ; 

1. Cover GC^urilocked: tooth f-31 on cam ff3, being 
engaged in slot f43' on bar f-4 (tooth f-31; projects 
into f-43. from i below), puUsbar fr4 left- ward, carry- : 
ing stop-f-41 out of stoprrelatioh in . front of catch r. 

;■.■■ cc-s, hanging down from inside the top of cover 
; ' cc'-^-cover '\ cc' may. now be grasped and' slid-for^ 
ward td disengage and : remove it. ■■; 

2. Plate 11-LP dropped:, the other tooth f-33 on cam - 
: f-3i engaged in slot MO of plate 11-LP, is simulta-. 
: neously. rotated l&tdxive ; llrLP down to UN- 

; mCKEp;(PQ^RT^ with detent 

f-^ff thereby / c^ppmg .to actuate the associated 
power switch SW-SD to OFF condition. 
2A. Doors released: this drop of plate ll^LP- carries :: 
block-tabs M, t-2 down; below their respective 
doors : DrW Dr2d: (if closed),^ ,thus ; allowing the 
doors to be swung open (tabs t-1, t2 protrude 
through respective slots h-l> h-2 in the sidewalk of 
bays B.-li B-2, and slide, along receiying slots on the 
.aide of a module P present in .their respective bay), 
2B. Levers released: : so dropping ; plate ;11-LP also 
: carries tangs S-l, S-2.down out of locking engage-.:: 
ment with; respective : levers Ll, Lr2, ;if present^ 
(catch-holes L-cl, ■■ I>c2 thereof); thus releasing the 
' levers so they can be swung into their bay and= 

camrdisconnect their receptacles, P-l, P-2., ; ; 
To LOCK, the foregoing is reversed; e.g. with recep-; 



S-2 ;acting to thus, secure levers Ltl, L-2 (only L-l . 

shown) in lock-in ; condition^ by engaging respective 45 tacles P full-inserted and"their\levers L thrown to. ex- 
catch-holes LrCl; L-C2 thereon. . : ;. treme-Left, placing catch-holes L<;l; L^2 m registry 

So lifting plate 11^-LP also elevates switch detent f—f just above their respective tangs S-l^ S-2 (each driven 
to activate switch SW-SD and thus turn-ON power to , -receptacle must be pulled FULL-INi or else there must 
machine. C3VTh'us>rotatipn of key plug fcl also; auto. : be no :receptacle;in bay); Bay doors D-l^ D-2d may be 
matically enables ; (switches-on) power ^ ito computer 50; dropped in place in front of their empty bay. The key is 
CB% while'lifting latchrplate lirLP ^ ahd thrusting lock- / 1 useo! :to dockwise.rotafe plug f-1^ 
bar f-4. "And, preferably ,Va pair of lmiit-shouldcrs f-33, ; " V plate 11-LP (to bar; doors, arid to engage and retain 
/are provided on cam,f-3 to engage a stop f-s (not sho\yn) : lever-catches, also raising foot f-^-f to enable' Power), 
to limit the rotation of plug f-1 (and limitresultant travel V;.. also throwing ^^*baf;;f-4 rightward to lock-on. cover cc'. 
of llrLP'and f^4)i ■. ■-. ; : : > .. : . : 

We . will next described now ^ this module P r i, so W ■ ;^ A- part-locking! (not FULI>IN) throw of a lever L 
serted. FULL^IN/ into Bay M, may be locked-iri via I C.will tfot' throw: its.catcHrh61e;.I^C/£ar,enough .to register 
plate. 11-P, and plug f-1 *ctcV. and machine ,CB' ^tuxn^>:*"V.:)yith its tang S,"norpuU ^ 

■ "ON". : .■• ;*•;■•...'■'' '.. . ; 'f :''/■• ) ^ v' ■ ; V- : Y : ' : " \. : : : 'bay- to ; pass;: tab T^so ;^th^e ^ prevent;. the ; lifting; of ■ 

"•■ We will: assume that machme-cover ■CC' is in p]^ce' 60 11 r LP; ,: " .-v : : 'v'V }. 

and. that companion bay. B-2 is either "empty" (and its- . r : : . ^ ; : .;: . : - , v * 1: : ; . : * > . 
, door d-2rf dropped across its ei^erid) or is ^^wim . : ; : :,^emp^..;Kectromcs^/. : 

a like module P-2 inserted^ there FU^ ; For instance, Flb^! ; 7 shows a functional diagram,. 

. Simply put,' plug f : l (FIGX14) is rotated clockwise .; / simplified and schematic, for an exemplary, . preferred ; 
..(eg; using its key) to lhitJplate li-LP (via c^jiqbe;.6V. mother 

f^3^tlus\also . lifting foot : f-rrrf to activate .PowerTena-; ; t . erboard I' will be seen as i controlling SCSI devices and ; 
ble) : : arid . to drive - lbckrbar f-4 rightward . to . ipekrori ; ■ • ^related peripheral while- three daughterrbbard units (IT 
cover CC\(yia i c^ lobe ^ yideo/Voice/r \- 
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Keyboard control), are coupled to associated portions 
of a common MBBUS/S-BUS array. 

Conclusion 

It will be understood that the preferred embodiments 5 
described herein are only exemplary, and that the inven- 
tion is capable of many modifications and variations in 
construction, arrangement and use without departing 
form the spirit of what is claimed. 

Further modifications of the invention are also possi- 10 
ble. For example, the means and methods disclosed 
herein are also somewhat applicable to other related 
machine assemblies. Also, the present invention is appli- 
cable with like modules, along or together, for other 
like systems. 15 

The above examples of possible variations of the 
present invention are merely illustrative. Accordingly, 
the present invention is to be considered as including all 
possible modifications and variations coming within the 
scope of the invention as defined by the appended 20 
claims. 

What is claimed is: 

1. An array of memory modules, each being adapted : 
to be removably inserted directly into a receiving com- 
partment, which includes lock means, electrical connec- 25 
tor means and engagement-pin means centered therein, 
each module comprising intexconnectable upper shell 
and lower shell means, being adapted to enclose mem- 
ory means and including associated electrical connec- 
tion means adapted to removably mate with said con- 30 
nector means; each module also including single rotat- 
able lever means thereon adapted to engage said en- 
gagement means with cam-slot means thereon and to be 
activated to draw the module into said compartment, 
with said connection means then mated with said con- 35 
nector means, or to be reverse-activated to disengage 
said connector and connection means and to help eject 
the module from the compartment; each said lever 
means also including outer handle means adapted to 
engage said lock means only when said module is drawn 40 
fully-into a said compartment. 

2. The invention of claim i wherein said engagement 
means comprises an anchor pin disposed medially in 
said compartment. 

3. The invention of claim 2 wherein said lever, means 45 
includes handle means presented at the front of said 
module and adapted to be actuated to help pry-in the 
module into its compartment, once the lever means has 
engaged said pin. 

4. The invention of claim 3 wherein said lever means 50 
includes a proximal front portion, with lockable means 

at its proximal, front portion for engagement with acti- 
vateable lock means for locking the lever means in place 
in said compartment. 

5. The invention of claim 3 wherein said lever means 55 
is journaled on a hub in said module for rotation once 
said pin is engaged whereby to so help pry-in its mod- 
ule. 

6. The invention of claim 5 wherein said lever means 
includes cam-slot means for so engaging said pin. 60 

7. The invention of claim 6 wherein said module 
includes a floor portion and said hub is disposed on said 
floor portion of said module and said lever means is 
engaged thereon before the memory means is placed 
therein. 65 

8. The invention of claim 7 wherein said lever means 
includes a proximal front portion with lockable means 
at its proximal, front portion for engagement with acti- 
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vateable lock means for locking the lever means in place 
in said compartment. 

9. The invention of claim 8 wherein each said module 
comprises a lower shell including fastener means and an 
upper shell including , fasten-seat means adapted to be 
engaged with said fastener means. 

10. The invention of claim 9 wherein said fastener 
means comprise flexible hooks. 

11. The invention of claim 10 wherein said memory 
means is mounted on a plate which, in turn, is supported 
on flexible elastoroeric pads. 

12. An array of memory modules, each module being 
adapted to be removably inserted into a receiving com- 
partment, which includes electrical connector means 
including a floor portion and engagement means, in- 
cluding pin means, in said compartment floor portion; 
each module being adapted to enclose memory means 
and including associated electrical connection means 
adapted to removably mate with said connector means; 

each module comprising an upper shell means and a 
lower shell means with associated hub means plus 
lever means adapted to engage said engagement 
means and to be activated to draw the module into 
said compartment, with said connection means 
then mated with said connector means, or to be 
reverse-activated to disengage said connector and 
connection means and to help eject the module 
from the compartment; said lever means including 
handle means presented at the front of said module 
and adapted to be actuated to help pry-in the mod- 
ule into its compartment, once the lever means has 
engaged said pin means; said lever means including 
cam-slot means for so engaging said pin means and 
being journaled on said hub means in said module 
for rotation once said pin means is engaged 
whereby to so help pry-in its module; said lever 
means being engaged on said module before the 
memory means is placed therein; 

said lever means further including a proximal front 
portion with lockable means at its proximal front 
portion for engagement with activateable lock 
means on said compartment for locking the lever 
means and its module in place in said compartment; 

each said memory means being mounted on a plate 
means which, in turn, is supported on flexible elas- 
tomeric pad means which are removably aligned 
between respective pairs of guide means in said 
module, and wherein each pad means is con- 
strained vertically by superposed shoulder means 
suspended from said upper shell means. 

13. A data processing unit with identical compart- 
ments for receiving associated identical data memory 
modules, these modules housing memory means, said 
modules being adapted to be removably inserted di- 
rectly into a receiving compartment which includes 
lock means, an electrical connector and engagement pin 
centered therein, each module including an electrical 
module connector for mating with the compartment 
connector and further including its own slotted, rotat- 
able lever to engage this pin and so draw the module 
into the compartment, while mating the connectors, or 
to be reverse-activated to disengage the connectors and 
help eject the module from the compartment; each 
module being adapted to be removably inserted directly 
into a receiving compartment, each said lever also in- 
cluding outer handle means adapted to engage said lock 
means only when said module is drawn fully-into a said 
compartment 

* * * » * 
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